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\ BEEF REPORT / 
EFFECT OF L I M I T  FEEDING HIGH ENERGY GRWING DIETS ON THE 
EFFICIENCY OF METABOLIZABLE ENERGY U T l L l U T I O N  
1 
J. J. Uagner 
Department o f  Animal and Range Sciences 
CATTLE 88-4 
One hundred tuen ty -e igh t  Angus s tee r  ca lves uere u t i l i z e d  i n  a study t o  examine the  e f f e c t  o f  L i m i t  feeding 
on e f f i c i e n c y  o f  metabo l izab le  energy (ME) u t i l i z a t i o n  du r ing  the  grouing phase and subsequent performance dur ing 
the  f i n i s h i n g  phase. Steers l i m i t - f e d  a h igh  concentrate d i e t  e x h i b i t e d  more r a p i d  d a i l y  ga ins  than s teers  
f u l l - f e d  the  same amount o f  energy from a h igh  roughage d i e t  (2.15 vs 1.74 l b  per head, respec t i ve l y ) .  Feed 
conversion uas improved by L i m i t  feeding compared u i t h  f u l l  feeding (6.09 vs  10.19, respec t i ve l y ) .  The e f f i c i e n c y  
o f  ME u t i l i z a t i o n  uas a l s o  improved. L i m i t - f e d  s tee rs  gained .I242 l b  per Mcal ME compared u i t h  .0956 l b  per Mcal 
ME f o r  t he  f u l l - f e d  s teers .  L i m i t - f e d  c a t t l e  a l s o  requ i red feuer days on feed (102 vs  117, respec t i ve l y ) ,  gained 
ue ight  more r a p i d l y  (3.43 vs  3.00 Lb per head d a i l y ,  respec t i ve l y )  and more e f f i c i e n t l y  (6.66 vs  7.53, 
respec t i ve l y )  than f u l l - f e d  c a t t l e  dur ing the  f i n i s h i n g  phase. 
(Key Uords: L i m i t  Feeding, Grouing Programs, Metabol izable Energy.) 
I n t r o d u c t i o n  
L im i t - f ed ,  h igh  energy d i e t s  have been success fu l l y  used t o  grou L ight  c a t t l e .  Gain i s  L im i ted  by  l i m i t i n g  
the  amount o f  d r y  mat ter  o f f e r e d  t o  c a t t l e .  As a r e s u l t ,  feed e f f i c i e n c y  i s  genera l l y  improved by l i m i t  feeding. 
I n  order  t o  e f f e c t i v e l y  u t i l i z e  l i m i t - f e d  grouing programs, producers must be ab le  t o  p r e d i c t  f eed lo t  
performance u i t h  reasonable accuracy. Target s a l e  ue igh ts  and average d a i l y  ga ins  must be met i n  order  t o  a l l o u  
use o f  the va r ious  fo rua rd  p r i c i n g  techniques and t o  a l l o u  backgrounders t o  c o n s i s t e n t l y  produce a un i fo rm feeder 
s tee r  a t  a p red i c ted  date. 
I n  previous t r i a l s  a t  the Southeast South Dakota Experiment Farm, observed performance o f  l i m i t - f e d  c a t t l e  
has been greater  than t h a t  p red i c ted  by  the ne t  energy system, suggest ing t h a t  t he  e f f i c i e n c y  o f  energy 
u t i l i z a t i o n  uas improved through L i m i t  feeding. Therefore, the ob jec t i ves  o f  t h i s  research uere t o  compare the  
e f f i c i e n c y  o f  metabo l izab le  (ME) u t i l i z a t i o n  f o r  l i m i t - f e d  versus f u l l - f e d  c a t t l e  and t o  determine the  impact of 
l i m i t  feed ing on subsequent performance du r ing  the f i n i s h i n g  phase. 
Ma te r i a l s  and Methods 
One hundred tuen ty -e igh t  Angus s teer  ca lves t h a t  had been on a 31-day rece i v ing  t r i a l  (60% concentrate d i e t )  
uere ueighed f o l l o u i n g  an overn ight  u i t hd raua l  o f  feed and uater,  b locked i n t o  tuo  ue ight  ca tegor ies  and a l l o t t e d  
t o  16 pens. Experimental d i e t s  a re  shoun i n  Table 1. C a t t l e  i n  f ou r  o f  the heavyueight pens and fou r  o f  the 
L ightue ight  pens uere f e d  ad l i b i t u m  amounts of  a h igh roughage d i e t  (1.03 Mcal ME per l b  d r y  mat ter ) .  The 
remaining e i g h t  pens o f  c a t t l e  uere fed  L imi ted amounts o f  a h igh concentrate d i e t  (1.326 Mcal ME per l b  d r y  
mat ter ) .  The h igh  concentrate d i e t  uas o f f e r e d  t o  each ue ight  category o f  l i m i t - f e d  c a t t l e  i n  an amount intended 
t o  p rov ide  s i m i l a r  d a i l y  ME in take  as t h a t  consuned by each ue ight  category o f  f u l l - f e d  c a t t l e .  
C a t t l e  uere ueighed on day 14, day 28 and a t  t he  complet ion o f  the 84-day t r i a l .  F i n a l  ue ight  uas obtained 
a f t e r  an overn ight  u i t hd raua l  o f  feed and uater.  I n t e r i m  ue ights  uere obtained a f t e r  overn ight  u i t hd raua l  o f  
water only.  C a t t l e  uere  f i n i s h e d  as descr ibed i n  a r t i c l e  CATTLE 88-5 o f  t h i s  repo r t .  
1 
Ass i s tan t  Professor.  
Ingredient Timi tTfed ~ b l l -  fed 











Vitamin A, 8, E premix 
Rumensin 60 
a Percentage of diet dry matter. 
Composition, minimum percentage, NaCl 96 .O, Zn .350, 
Mn k209, Fe .200, Mg .150, Cu .003, I .007 and Co .005. 
Composition, IU per lb, vitamin A 2,000,000, vitamin D 
400 000 and vitamin E 200. 
Composition, 60 g monensin per lb. 
Data were analyzed as a  randomized block design. Variables of i n te res t  fo r  the growing phase uere average 
d a i l y  gain, dry matter intake, feed e f f i c iency ,  ME intake and the e f f i c iency  of ME u t i l i z a t i o n .  Variables o f  
i n te res t  f o r  the f i n i s h i n g  phase uere average d a i l y  gain, feed e f f i c iency ,  d ry  matter intake, days on feed and 
carcass q u a l i t y  and c u t a b i l i t y  t r a i t s .  
Results and Discussion --
Interact ions between weight group and treatment were not s ign i f i can t .  Therefore, treatment means were 
computed across weight categories. Performance of steers dur ing the growing phase i s  displayed i n  Table 2. By 
design o f  the  t r i a l ,  f u l l - f e d  c a t t l e  c o n s w d  more d ry  matter than L imi t - fed c a t t l e  (17.63 vs 13.04 Lb per head 
da i l y ,  respect ive ly) .  F u l l - f e d  c a t t l e  consuned s l i g h t l y  more ME than d i d  the L i m i t - f e d  c a t t l e .  Average d a i l y  
ga in was greater (P<.0001) f o r  the L i m i t - f e d  c a t t l e  than for the f u l l - f e d  c a t t l e  (2.15 vs 1.74 Lb per head da i l y ,  
respect ively).  
TABLE 2. PERFORMANCE OF STEERS DURING GROWING PHASE 
Diet 
Item Limit-fed Full-fed Probability 
Initial weight, lb 607 606 .6417 
Dry matter intake, lb 13.04 17.63 .0001 
Average daily gain, lb 2.15 1.74 ,0001 
Feed/gain 6.09 10.19 .0001 
Daily ME intake, ~ c a l ~  17.30 18.16 .0068 
Gain/ME, lb/Mcal .I242 .0956 .0001 
a 
ME = metabolizable energy. 
Feed e f f i c i e n c y  and the  e f f i c i e n c y  o f  ME u t i l i z a t i o n  was improved by L im i t  feeding. L i m i t - f e d  c a t t l e  
requ i red  6.09 Lb d r y  mat ter  per  pound o f  ga in  compared t o  10.19 Lb requ i red  by the  f u l l - f e d  c a t t l e .  E f f i c i e n c y  o f  
ME u t i l i z a t i o n  was .I242 Lb o f  ga in  per Lb o f  d r y  mat ter  f o r  the L i m i t - f e d  c a t t l e  and .0956 Lb o f  ga in  per pound 
of d r y  mat ter  f o r  t he  f u l l - f e d  c a t t l e .  
Improved e f f i c i e n c y  o f  energy u t i l i z a t i o n  may be due t o  a t r u e  improvement i n  t h e  e f f i c i e n c y  of ME 
u t i l i z a t i o n  o r  i t  may be due t o  inaccurate ly  es t ima t ing  the  ME content o f  one o r  more o f  t h e  d i e t  components. 
Average d a i l y  Rwnensin i n t a k e  was 188 mg/head f o r  t h e  L i m i t - f e d  c a t t l e  and 159 mg/head f o r  t h e  f u l l - f e d  c a t t l e .  
Th is  may have con t r i bu ted  t o  the  improvement i n  ME use. 
Performance o f  L i m i t - f e d  c a t t l e  was genera l l y  greater  than t h a t  o f  f u l l - f e d  c a t t l e  du r ing  t h e  f i n i s h i n g  phase 
(Table 3).  C a t t l e  t h a t  had been L i m i t - f e d  dur ing the  growing phase achieved 14.3% greater  (P<.05) average d a i l y  
gains, requ i red  15 fewer (P<.05) days on feed and were 26 Lb heav ier  (Pc.05) a t  s laughter  than c a t t l e  t h a t  had 
been f u l l - f e d  du r ing  the  growing phase. Dry mat ter  i n take  was s i m i l a r  f o r  both  groups o f  c a t t l e .  Feed e f f i c i e n c y  
was markedly improved f o r  t he  L i m i t - f e d  c a t t l e  compared w i t h  the  f u l l - f e d  c a t t l e  (6.66 vs 7.53, respec t i ve l y ) .  
Growing - diet 
Item Limit-fed Full-fed Probability 
Days on feed 
Slaughter weight, lb 
Dry matter intake, lb 
Average daily gain, lb 
Feed/gain 
Hot carcass weig t, lb 
Rib eye area, in 
9 
C 
Marbling score, units 
Percent choice 
Yield grade, units 
a 
Least-square means adjusted to a common fat thickness. 
NS = nonsignificant. 
C 
Small0 - 5.00, modest0 - 6.00 and moderate0 - 7.00. 
